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Table 1. Physical and chemical characteristics of the soil.
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Figure 1. Execution map.
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Table 5. Cultivar and irrigation regimeinteractions effects (Physical slicing) on the evaluated traits in Amaranth

on studied traits.

S

e SEF 055 _ )
JEns s gy ST wSs SPEE <, SASOS sl ot
- e - Fresh S
= . i 5 3)
Phosphoros  Calcium  Lignin f <l (NDF) x> Dired leave dii:ﬁgt]er (fu’_ ) V;r}et
(%) (%) (%) Crude  jeaf/stem Neutral leave weight (mm) Irrigation y
fat Ratio Detergent (‘Ii"e'r?h}) (kg-ha™) (%)
(%) Fiber g.na
0.383" 0.810° 40° 1.13° 0.667° 51.33° 3446° 20269 21.0° 100
0.453° 0.850°  5.10°  1.10° 0.633° 53.00% 3225° 17917° 18.0° 75
0.476° 1.27% 5.02° 1.28 0.300° 56.66° 1216° 8104° 16.66° 50 Cim
0.306° 1.19° 3.40°  1.09 0.233° 53.34 391¢ 2607¢ 12.0° 25
0.031 0503 0192 026 0.094 1.80 137.12 808.65 2.30 LSD
0.330° 1566°  4.10°  1.26% 0.567° 55.66° 3022° 17773 24.33° 100
0.303° 1566°  4.46° 123 0.567° 56.66° 2658° 15876° 22.66° 75
0.303° 1500°  3.40° 0.833°  0.433° 47.60° 1420° 8879" 17.66° 50 Loura
0.333° 1.400°  4.10° 0833°  0.200° 50.00° 346.7° 2311° 12.66° 25
0.067 0.066 0331 0.152 0.110 2.69 593.43 2460 1.52 LSD

el o Aoy iy ezl o 53 LSD Ga3T sl 1l pme (bl 5l B iz S e G S 3 S e S
Means in a common letter are lacking in each group significant difference (LSD) test based on the level of five percent.
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Table 6. Correlation between qualitative and quantitative traits of cultivars and irrigation.

X11 X10 X9 X8 X7 X6 X5 X4 X3 X2 X1
1 X1
1 0.99" X2
1 0.87" 0.89” X3
1 0.87" 0.98" 0.99” X4
1 0.53™ 0.27" 0.53™ 0.48™ X5
1 0.41"™ 0.96" 0.86™ 0.93" 0.96" X6
1 0.37"™ 0.30™ 0.33™ 0.39"™ 0.42"™ 0.36"™ X7
1 0.90" 0.66"™ 0.28™ 0.60™ 0.61™ 0.67"™ 0.64"™ X8
1 0.44™ 0.56"™ 0.33™ 0.73 0.44™ 0.20™ 0.48™ 0.43™ X9
1 -0.32"  -0.13" 0.05"™ -0.29"  -0.31™ -0.31™ 0.14™ -0.30™ -0.30™ X10
1 0.81" 0.27"™ 0.29™ 0.14"™ 0.55"™ 0.15"™ 0.31"™ -0.03™ 0.37"™ 0.30™ X11

53 skl Ul X7 (S8 X6 g__j So304 X5 ‘JS S agle O3y X4 gASL.anE X3 g CU_T)l X2 sl ;fﬂ.a.p X1

s XL S X102 8 X ol s 2 X8 (NDF) o oty 53
X1: Plant fresh weight, X2:Plant height, X3:Stem diameter, X4:Dired forge weight, X5:Water use efficience, X6:Protein
yield, X7:Neutral Detergent Fiber, X8: Crude fat, X9: Lignin, X10: Calcium, X11: Phosphoros.
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Abstract

Background and Objectives: Amarantuse farming is a way to increase biodiversity. It has high
photosynthetic efficiency and is resistant to drought conditions, so it is suitable for cultivation in arid
regions and reducing irrigation costs. The desirable agronomic traits (high vegetative growth rate in
hot months of the year, drought tolerance and water productivity) and its qualitative (high levels of
protein in seed and forage) make this plant a valuable forage plant.

Materials and Methods: This experiment was conducted to investigate the quantitative and
gualitative yield and water use of forage amarantuse in Golestan province. The experiment was
conducted as split plot in a randomized complete block design with three replications. The amount of
water consumed (including full irrigation, 75%, 50% and 25% of total irrigation) were in the main
plots and the amarantuse varieties (including two cultivars Cim and Loura) were sub-plots.

Results: Analysis of variance showed that the simple effect of cultivar and the simple effect of
irrigation on plant height, fresh forage weight, fresh and dry stem weight, total dry matter weight,
water productivity (based on forage fresh weight yield), insoluble fiber yield were significant. The
effect of irrigation on all studied traits was significant at 1% level and two traits of protein yield and
water productivity (based on dry matter) were only affected by irrigation regime. Interaction effects
of cultivar irrigation on leaf traits, fresh and dry weight of leaves, leaf to stem ratio, insoluble fiber
(NDF), percentage of crude fat, lignin, calcium and phosphorus were significant. Results of mean
comparison showed that dry matter yield in Cim (6 ton/ha™) was higher than Loura (5.5 ton/ha™).
The highest water productivity based on fresh and dry weight was 17.1 and 2.2 kg/m?, respectively,
with 75% of total irrigation. The highest protein yield was obtained in the complete irrigation
treatment and by reducing the amount of irrigation by 25%, the total amount of protein decreased.
The highest and the lowest protein content in irrigation treatments were 947 and 433 kg ha™,
respectively.

Conclusion: According to the results of this study, Cim was superior to Loura for most of the
agronomic and qualitative traits of forage, so that in terms of leaf and stem weight, leaf to stem ratio,
phosphorus and especially water productivity. Repeating these results in similar experiments and
considering the results, it is advisable to obtain high quality forage Cim in Gorgan climate conditions
and to save water (increase productivity), Irrigation can be adjusted to 75% of the water requirement.

Keywords: Leaf to stem ratio, Phosphore, Plant height, Protein, Stem diameter
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